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It is not possible to discuss this property without making
some reference to the corresponding values which are
obtained from the alloy steels, particularly those of
approximately the same tensile strength as the carbon
steels under discussion. The last condition limits the
comparison of the two classes of steel to the carbon steels
of over 35 tons maximum strength, since this represents,
approximately, the lowest tensile strength which can be
expected from the structural alloy steels. Strictly speaking,
the comparison ought also to be made only between the
hardened and tempered steels in each class, since the
alloy steels are almost invariably used in this condition.

When the notched bar test figures are examined, it is
found that one of the most prominent characteristics of
the plain carbon steels is the comparative uncertainty
of the results obtained. For no apparent reason, results of
the order of 80 foot-lb. are obtained upon the same class
of steel as gives only 15 foot-lb. in another test. This means
that, in general, the value which can be specified for the
carbon steel is lower than that for the alloy steel. It is
usually found that the carbon and the alloy steels give
different notched bar values from samples of the same
tensile strength, the values for the carbon steel being lower
than those for the alloy steel. Sometimes this may be
due to the fact that the alloy steel has necessarily been
tempered at a very high temperature in order to give the
low tensile strength required for comparison, and Has,
therefore, been put into the condition most suitable for
the production of a high impact value, whereas the carbon
steel, which does not harden initially to such a high tensile
strength, has been tempered at a lower temperature in
order to produce the same tensile strength in the finished
specimen. Whatever may be the reasons, the fact
remains that the carbon steels are rarely so tough (the
toughness being measured by the notched bar test) as
the alloy steels of corresponding strength.

It has been found that the notched bar value of the
plain carbon steels can usually be improved considerably